Late blight, caused by Phytophthora infestans, has been MATERIALS AND METHODS reported from virtually all major potato-growing regions of the world (4) . Central Mexico is believed to represent the center of Source of cultures. Thirty-four P. infestans isolates from Peru origin of the P. infestans-Solanum pathosystem (9,12). Here are were provided by Dr. V. Otazt6 and Dr. E. R. French, Pathology found the largest concentrations of blight resistance genes (R Department, International Potato Center, Lima, Peru. The genes), in wild Solanum species (7, 9, 10) . In addition, the sexual isolates were collected from the foliage of blighted potatoes stage of P. infestans was discovered in Central Mexico (5, 6) , where growing in the Central Highlands of Peru in [1984] [1985] [1986] by Hans the two mating types (Al and A2) of the fungus are found in Pinedo, of the International Potato Center (Table 1) . approximately equal frequency.
Mating type determination. The mating type of each Peruvian Other characters also serve to distinguish Mexican isolates from isolate was determined by pairing it with isolates known to be of those present in the United States and Europe. Mexican isolates the A l or the A2 mating type. Pairings were made on 20% V-8 juice contain greater numbers of virulence factors than isolates from agar in 9-cm-diameter plastic petri dishes at 18 C in darkness. A other regions (19). In addition, ploidy differences have been plug was cut with a number 2 cork borer from the colony margin of observed between Mexican isolates and those from other regions each Peruvian isolate. These plugs were paired with plugs from (14, 20) .
colonies of Mexican isolates 560 (Al mating type) and 519 (A2 P. infestans populations from areas other than Mexico, the mating type), in separate petri dishes. After 3-4 wk, numerous United States, and Europe have rarely been studied. Although wild oospores from one of the two pairings were visible in a distinct Solanum species abound in central Mexico, the Andes region of band where the two thalli coalesced. If oospores were formed in the South America is considered to be the center of origin of the Al pairing, the unknown isolate was designated A2; if oospores cultivated potato (4, 9, 13) . Late blight occurs in the Andes region, were formed in the A2 pairing, the isolate was designated Al.
and several wild sources of blight resistance have been found there Race identification. Cultures of P. infestans were grown on Rye (Il). Bourke (1) suggested that the northern Andes region may A agar (3) in 9-cm-diameter petri dishes for 10-14 days at 18 Cin have been the source of late blight that reached Europe and the darkness. The cultures were washed with 10 ml of distilled water, United States in the 1 840s, causing the Irish potato famine, and a cotton swab was used to prepare sporangial suspensions. The The recent occurrence of the A2 mating type in several European suspensions were concentrated by centrifugation at 1 ,OO0g in a and Middle Eastern countries (8, (15) (16) (17) Leaf disks were cut from leaves of 4-to 8-wk-old plants, with a Races 0, 1, and 1,5 were the most common among the Peruvian number 8 cork borer, and were placed lower surface upward on isolates, representing 33, 39, and 15% of the population, moist polyurethane foam in small, 16-compartment plastic boxes respectively (Table 1) . (Autogem, Ltd., Howley Park, Morley, Leeds, England). For each Only 21 of the 34 Peruvian isolates produced sufficient numbers isolate to be tested, three leaf disks of each differential genotype of zoospores to be tested for nuclear DNA content. Figure 1 is a were placed into one compartment within a box, so that each box histogram of the mean DNA content of all 21 Peruvian isolates contained three disks of each genotype (one box per isolate). A tested. Two isolates (817 and 818) contained approximately one-4 0-Mtl drop of sporangial suspension of a given isolate was placed half the DNA content of many other isolates and are probably on the lower surface of each leaf disk in a single box. The boxes diploid; the DNA contents of other isolates ranged from 0.77 to were covered with sliding plastic covers, placed in plastic bags to 1.22 a.u. (Table 2 ). Three isolates (806, 809, and 821) are presumed retain moisture, and incubated at 18 C in darkness.
triploid, and the remaining 16 isolates appear to be tetraploid or of The leaf disks were examined with a dissecting microscope for higher ploidy ( Fig. 1 and Table 2 ). Figure 2 is histograms of the sporulation of P. infestans 7 days after inoculation. If sporulation mean DNA content of specific isolates presumed to be diploid was observed, the interaction was rated compatible; if no (isolate 818, 0.53 a.u.), triploid (isolate 806, 0.82 a.u.), and sporulation was observed, the interaction was rated incompatible.
tetraploid (isolate 816, 1.06 a.u.). The number of compatible interactions for each isolate was Isozyme phenotypes observed in the Peruvian isolates were recorded.
identical to those previously observed in Mexican, U.S., and Nuclear DNA content measurement. Zoospores were produced European populations of P. infestans (18). The Peruvian as described by Caten and Jinks (3) and were fixed, postfixed, and population was monomorphic and identical to Mexican, U.S., and stained. Their nuclear DNA content was determined by Feulgen European populations at 11 enzyme loci (Dia-2, Gk-1, Gpi-2, cytophotometry, as described previously (20) . Since the extinction B-Glu-2, Gr-2, Ldh, Mdh-2, Madh, Pgd, Sod-i, and Sod-2). The coefficient for the Feulgen DNA complex was omitted from all Peruvian population was also monomorphic at two enzyme loci calculations, DNA contents are reported only in arbitrary (Me and Xdh) at which U.S. and European populations were units (a.u.). monomorphic but at which the Mexican population was Isozyme analysis. Starch gel electrophoresis, staining polymorphic (18). Finally, the Peruvian population was procedures for specific enzymes, and allelic nomenclature were as polymorphic at two loci (Gpi-1 and Pep) at which Mexican as well previously described (18).
as U.S. and European populations were polymorphic (18). However, at these two loci, slightly fewer phenotypes were RESULTS observed among the Peruvian isolates than had been observed among Mexican, U.S., and European isolates ( Table 3 ). All 34 Peruvian isolates were found to be of the A l mating type. DISCUSSION 
